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PROBLEM TO BE SOLVED: To reduce the luminous efficiency deterioration and color slurring of a 
light emitting diode even when the diode is used for a long time under a high-luminance condition, 
by respectively constituting the LED chip and photoluminescent phosphor of the diode of a nitride 
compound semiconductor and cerium -reactivated yttrium aluminum garnet phosphor. 
SOLUTION: An LED chip 202 using a gallium nitride semiconductor is fixed in an enclosure 204 of a 
chip type LED with an epoxy resin, etc. An epoxy resin in which a (RE1 -xSmx)3(AlyGa1 -y)5012: 
Ce phosphor is scattered is uniformly cured as a molded member 201 which protects the LED chip 
202, conductive wires, etc., from the external stresses. The cerium- reactivated yttrium aluminum 
garnet phosphor is scattered in the epoxy resin as a photoluminescent phosphor. 
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^$t^:t{; ! J:otLEDf-7 7 p i 0 2^^<Djg^ 

^m^^^nm^^^h^m^-rz t&x%z> 0 jet- 

KgP** 1 0 4 ttffi&^S UfcfflfaTC t «fc V \ J,^^ 
3 0 ^e— yu K^W 1 0 4 co^^TOi: UXti, ±tl 

^tst^jt uxd, ^^v^^y^^, ^it^^ 
^{bryu^^r^A, mit^m^mm^m^^hri 

ox, -7* b^^^^^^^tm^—^^m^^ 
20 $ -ex t> ^ th^(D ^sr^fyntz if $ -ttx 

t vfcgif£Z)$m&m)<*xMf&£Ttxh&i<\ z^>m 

yi^ vm* t^—r j is7*nt*m\^ntt*m^^xi&j&& 
^txh^\ &%mwizi6\,^x^—;u Fumz&mm*? 

vX^^ct^-yi- FW©^CJ;oXli ^fe^f57)S 
»5iitai4ri:^5o IE 
_hfc 4T#f^ b< jfcl^iifcSo yi- KSPttt-^^S 

-5. ufc^ox, ^coj: ote$gytwi$mimfi-b-7* 

40 L ED^y^bSfcffi$tLS3feO±?g5t)Rg^4 3 0 n 
ma±Xti, 7t^^fMJXfe5^^^M^-e-yu K 

[0049] c^^is®) &mmw<D&yt#'s( k& 
l e Dm^^mm vt^m^. rgb sr-ttt^is^i- 

j;*?^, &ymr4m\z&&&m7f<£i£z>zhfrx$?> 0 

50 %7t^^— KS:*a^^-frT&fe^/iifS:3^fe^$ 
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■tir5fc«>t=tt, RGB^S&jfe^;*-- K^-WetiPl 
^Hk&Cifcs^Tfi, RG B^feco^/ ^ n — z^^dit 

[0 0 5 0] *iS5sw©^y>r^— K^ffl^fc 

L ED^^Srl2l5ic^-r o n co[g]co L E D^^ti, 

it, ^^W^^V K 5 0 1 co^.^-^ h y 5/ ^ 
^^^^i^MU-CV^o rcoEi^L EDS»^£rffi§;t 

[0 0 5 1 ] LEDt^li, iEt!ilHlgS-efeSjfe*risl»S 

z.k&xzz> 9 mm\m^meiz^ 0 mwi®mz* a 
•n s *t a 3?^r- * £ - b*w ibis $ s m fifty*- * - 

IHtlE^^"CfoS R AM (Random, Access, 
Memory) 6 0 3 t, R AM 6 0 3 dlSH £ *b5 ^ 
— ^fb, L ED^l ^-^ix-^ixO^Tty-f K 

mmmm^m 6 o a t , p&fraj^Esg 6 o 4 ohts^m^- 

^^^6 o 2 ^SrtfS^So ^MtH]g§6 0 4(4, R 
AM 6 0 3l;:fEl&£*L3'r — ^A^L EDS^l co^S 

[0 0 5 2] Ifc^oX, Si^LED^tt, R 
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[0 0 5 3] *S3fi^ro*3t^>f ^— Ktt. fife^^ 
-T^-— K (W) <t LTH]9<7>£D< , RGBtC-^n^ix^ 

IU^9 0 0te, L ED^*gg<0— §B£:^L9 0 Ori*— 

10 tt£-fr5, Mfc^— iEtS^&^fcSRAM (Ran 
d o m. Access, Memory) <t , R AMt^fS 

r AM^fEft^^s^^^^, ^n^n^^y-r^- 

[0 0 5 4] Lfc^ot, efe^3S3t^>f KSrBffS 

-e^c *r $ -£ 5 fc «> w ^ ^ m mm -r z> mmm 

[0 0 5 5] (m^-«l) *m&W<0&%?<>( ir- 

40 ^ si-- h^m^\x^mm\nzmm^ntc.m^ty-< k 

2oJ^_bffl^^n-e«#t^ic^7ty^ ^— KSr 

i^mznmztiZo 

^ 0 ^fc, L ED^^(^m^&tlga^i4, gf$coM^ 



50 
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if «t 9 Eg $tbS«3t^>f K^^3E 

{H^di^ — ^<7>363ty-r^— K^-^cD^7fey 10 
-T^-— KtfSfa h^^CitJi'JTLfci: bTfcfdi 

So 

[ o o.5 6 ] (mvt&ytxm ^mm^mttty-ur- 

SL'>— h 7 0 6iz^^^:5o ifc>5 mm 
t^lcUfcSLi-'— h 7 0 6 ic^:fij/j:£r ht701 
l^jEfc b^e— ^ bX i> &t \, 

SS«7 0 3^i:LEDfy7 p 7 0 2iSrim, LE 

d ^ s/ ^ ^m&'<* - ^ t <om^m^ sr&o tzM. , 

7* h^^^ir^^^Tfe^Sr^TK^r^^i^^b 
LEDfj/^7 0 2^*c$n^®^tg7 0 3_htZ5t 

ftafetfeas'J^^wsnfc7^^^tfcc9R5tsw7 o 7 

£rIE®£-fc!:X<Sb3 0 [W^Cl, jg^^ffiMJ^Si^L E 
D^y^SEe$tiTl^^Jffiffi-b»ct>SttSBW7 0 5 
Sr^^3t^Srf^-h$^Xfca 0 , LCD 

w.kisxwmirzm&n. *&ytm~ o 4(D±ffi_k^^ 
m<D&yt&Mm&'<* - £ nfcffl^-s^K t-a 40 

A^ix/c^^^^^^bXSa^ixTcfli^^J: 9fflffi£$ 

[0 0 5 7] 
[|M#J] 

3Mi£*@3 0 nmW I n G a N^gtt&^/gKffll^fco 
(h!)^v^!i^) TMI 50 
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^h^tUSiH.KpzMgt, ZWOm^Z 

z ttiotN §y *f ute^ p §!iifW4 & *r-r 5 y 

ix5/ VK"^I nG a N«I^Lfc e (ft 
[0 0 5 8] ^^V^ici; 9 PN^^f^E^fftt} 

[0 0 5 9 J IIM y^bfc^y— V7U—A,(D9zmz 
# 'y^ttSv^y h • y — KClL E D^y^&r^sK 

«xtE^^3 0 /i m(=0^^T'I7^^r— *>fV y^'Li 
[0 0 6 0] -7J, 7*- h^^^-tv^^^fi. Y, 

^£#g£x^£i±;fc 0 rix^j^bx^^s^tt 

SHb4fc<t, ^ftT^5^^i,^^bT^^4^t# 

bTtraClfg^ ^ffl 4 0 0° C^gX3^ 
$L\,X%kf8L&x$:'iW1iL 0 ^p p p^7K^X^-/U5yi-bT, 
5>8f, S^t-ISSriibX^$ii:fc 0 7^- 

h^^^irv^^^^fi, Y Wy hD^A) ;&SGd 
(^Kyn^A) X^2«$^-7hy-7A.T 
~tyJ>.mkmk bX (Yo.sGd 0 . 3 ) 3 AI 6 0, z : 
Ce^S^J^$^fc 0 Ce^g^fi, 0. 0 3Xfo 

0 7C 0 

[0 0 6 1 ] Mj$£*lfc (Yo.sG do. 2 ) 3 A 1 5 0 12 : 
Ce»8 0lMB, X7^-«1 OOlf^J; 

<^W7U-t$tfc„ :w7 7 y-^LED^ 
s/7°^BE©$^fc-^^v h • y — KJico# 2/7°F^{^7iA 

fctttflg*- i 3 o°c i ^rat?egft:$-e:fco :vIxled 

^7 7°_bizip:$ 1 2 0 n (D~7 $r h/us^-tr v*^7fcf£# s 
^v^fJtzii, LEDf s'7 , i:(fij^ot7* hyu-^^ir 
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Af£, i5 0°C5^rai^$tfc o 

[0 0 6 2] * 9 UX^^tLfcSfe^^T^si^^^ 

•^iX^n. fe^S (x = 0. 302, y = 0. 28 
0) , fefig8 0 8 0K, Ra (^fet±Jf$r) =8 7. 

^{39. 5 lm/wiSfeWlt'feofc 0 £<bi:i^Mri 
^ltttfUg2 5°C6 OmAil, fig2 5t20m 
AillL ?a^6 0°C9 0%RHK"2 OmAiSm^^^ 

[0 0 6 3] (itmmi) ^^-h/u^^t^M^ 
(Yo.aGdo.z) 3 A 1 5O12 : C e fab (Z n C d ) 
S : C u, A 1 t Lfc^JWi. JUfSflBJ 1 if^f-UX^g 

[0 0 6 4] ~*Ui, ^S^^7fe#£^#J-mi 
OmAiC 6 0t9 0%RHTt'2 OmAil^^ 

1 X& I? jgt^^JtKfiaj 1 £r^r e 
[0 0 6 5] (MM 2) LED^y^W^fk^^fb^ 

Tfe^^ LTJSifefifiJ 1 J: <9 *>G dtfJ^rffiSrie^U (Y 
o.eGdo.4) aA 1 GO12 : C e t Lfc^ttlSifeflfl 1 £ 

[0066] - 7 Lt^^nfcefes^nite^ 
^en-en, fest^c (x = o. 375, y = o. 37 

0) , M4 4 0 0K, Ra =8 6. 
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& i o o%£ l i o o ommmmk\^-&rtz>w-&}jtm% 
m^t^o m&tzmkh 9 8. 8%-cfot9if#^{^^^^ 

^ £^fi|fE~e^/c 0 ^col^^^JtO^^- hvU'^^y-feV^ 
Mi, L E ^^^M^V K©^^}t^ 
h^£r, [2]1 0 (A) , (B) , (C) td^^X 

[0 0 6 7] (M&#j3) 7^- N^^-fc>;*i£^fc#:£: 
Y, Gd, C e WfiljEiUDiSm^^t^* (Y 
o.agGdo. 5?C e o. 03 S m Q . oi) 3 A 1 5 0 12 ^)t^ t U 

10 fcEJ^Mi, »M 1 1 K£ l 0 
t;i:£^X^*T£ltXt>a«#y 1 ^>^7fe^V KtJtKE 

[0068] (mm,ffl4) ^m^m^mytv^^-—^^ 

16X1 6^ h >I 5/^^^i^IEg$-frfc 0 &t£<t3§?£ 
K^tilKi^y y H^^^ §r /E ^ X ✓ > > ^ i-f 

^A£5j!jb£^L ED^^gg^J5St£-feirfc 0 ^(OLED 
RAM (Random, Access, Memory) 

[0 0 6 9] (»&#ij 5 ) 5 3— K 

ti, 7^- h/i'U^y^^i: It-JK^ (Yo. 2 G 
do. 3) 3 A I 5 0, 2 : C e 

ttfi, HJfe^J 1 <bl5)#t;bX^7t:^V^— K£ I 0 01@ 
40 ^$-frfc 0 ^ 9 X^xnbMzMJt&'i*— Y<D&M& 
C^fS) ^ (x = 0. 450, y = 0. 420) Tib 

K©#«3t^^^ h/u^r, @)l 1 (A) , 

( b ) , (o c-tn-en^uxv^o 

[0 0 7 0] (^ig^J 6 ) 6 <D3E#*W ^- K 

50 ^, 7^- h^?^ty^t5tft:i: Lt-jlSSYaA I fi O 
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mm^vx^^4^— k& i o ommtistzittz. mm 

Jt&bT^fti&fe;^ofcefeX-fcofc 0 bri>U f£ 
|g|12 (A) , (B) , (C) DtI-CI^o 

[0071] (^ct 7 ) mmm i (Dm^ f 4 *~ k 

tt, 7* ^irv^^^^i LT-KY 3 (A 1 

o.sG a 0 . e ) s0 12 : C e Xt< £ *L5 ^fcW 

T*3!3^?5 s ig;^ofc e bri>U i^frSW^t^Xfill 
^7^- hvL-^^s/irV^^Tt^, b ED^^t/^ 
(A) , (B) , (C) li^Ltt^o 

[0072] mnm s > mmm s <d^%^^ ^« k 

fi, 7^- N/U5^-fev^^3tft:t U-C— JK^G d 3 (A 
lo.sGao.s) sO^^ett^aY^t/it^ 
3fcfl^^fcJ£A*U±, MMl t^tCU-C^Tt^^ 

[oo73] 9 ) mmm 9 w?g^y^ K 

l*. 7* ^yty^Mi L-T— ^Y 3 r n 3 

0 12 : C e t*^^5A 1 ^^f£3rffl t^fc W 

^t-ti, 1 1 mmiz ux^^ k& i o o m 

[0 0 7 4] 

h J) r)^ . T/^^r>A • h^M^ ( R E 

i-x S mj 3 (A 1 y G a !_ y ) E 0 12 : C e 

^ <t j: o -^mm^mm^^m \^\, ^x t>m 
^ic^^cofdiizBSP^ ^ vxmtctem&zm < z. t &x~% 

at *s /> # < b iz m u ^3e# y-r k t a - 1 & x% 
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^^df-tt-ffl^^ifttS^i: t>X#5o 
[0 0 7 5] iRrtc *m$£W<Dm 3fc*I 1 3 KSElflfc 

[0 0 7 6] **^Oiff3*tJS2XttlS3fe^4<Olfl^t-t- 

b^^^^^%mzx^n^Mz-it^K LEDf 
[0077] &m^m<Dm$:m5cDffif&k-tz>z.k^x 
- Y*i§m&?& br %m ufc4B-&tw*5t t>ftn^^7t 

^co^^ttp t, ^r^fttz: J; 19 r <t ^X# -5 

£tfS-C#6 0 LED^!y^b3EifctB$tLS5ttt, 
Sfeffi^ixfc^tti, L ED^y^lwj^fife^ixfc^figcoi^i: 
<ofc A^^fttwiS^tw^SrJftai-t-S ^ t *sx-# Jicvv 

[0 0 7 8] *m&W(Om#i&6<Dffi&birZ>Z.kK£ 
^X#6 0 

[0079] *m&m<Dn#i%7<Dmf8.k-$-z>zkizi: 

50 19, It^^fffiX^^^L ED^gM^tC 
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mi) mm, *m&w<D?&ytjr>( kco^^ 

im2] m2n. ^m^<o^<o^%^^-^—v<om^ 
mmmmx*&z> 0 

[134] m4 (A) «I^P^fC&ffl^^t^7^ hA- 10 
(B) ft, *8i«^lwffiffl$*L5 7^ hA-^irv;^ 

mi\ mite. *mmm<o3t%?4'*r— KSr^^fesu 

[13] 8] IE] 8 (A) (i. «^^Mfc#Jl <ttti&<Ofc 20 
ftl^LfcJfrgEfll 1 co^^-f^— Ki«2 5°C2 
OmAilC^ol^^i^U, HI 8 (B) te, 

¥4*— Vt<DUm6 0°C9 0%RHK'2 OmAll 

[m 1 0 ] m 1 0 (A) (3, (Yo. e G do.J 3 A 1 s O 
i 2 : C e X^$tb^H^^J2<D7^- hA-^ ^ 30 
3fcf*w3S3fc*^ hA-Sr^-To [HI 0 (B) ii, 
^ i£Srt s 4 6 0 n m £r^rf 5 2©LEDf y ^(T) 

Sg^fe*^ hA-^-To 010 (C) C±. H*fe#|2c03g 

[t§] 1 1 ] m 1 1 (A) fi, (Yo. 2 G do. s) 3 A 1 s O 
i 2 : C e T^^iiS^M 5W7^ h A-5-^ ^ir^^^ 
5t^%^^^ h^S:^-r o mi 1 (B) fi, 3£fc°— 
^jg^^4 5 0 nm^tf^»l5^LE D^yT'V) 
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Sg^fe;*-^ h^SrTni-o Ell 1 (C) te. Hifc#iJ5cQ?g 

[tU 1 2 ] m 1 2 (A) Y 3 A 1 6 0 12 : C e 

$ hA-Sr^-To IU1 2 (B) ii, ±t a -^&S^4 5 0 

Sr^-To EH 2 (C) fi, «^j6(7?^7t^^— K<7) 

1^113] 113 (A) fi. Y 3 (A 1 o. 5 G a o. 6 ) s O 
i 2 : C eX^$n^^0ij7^^^- h A- 5 ^ 1r ^ 
Tfe^^Tt^^^ h^Sr^-To mi 3 (B) He, £tf— 
^^^4 5 0 nm^t5WJ7WLEDf ^7°^ 
^^^^ h^Sr^-To ^113 (C) ii, mMM7<D$g 

101, 701 •■ '7^- hA-5 ^-te^x&^ftgtitz 
10 2, 202 
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[IS^S] MfE^-^ >>rM(D&mMf>*Z> LED 
3— Ko 

jr. iLEDf77°mif^l:J:ot^^M 

aftiBL ED^-y^il. ff^^^ N;ua$4 0 0 nm^^> 
irU ^ATM4^^ixfe^ -y hU frA - T/U^frA * # 

[Sft*Ig7 J flfIIE1S*,fls*S (REi-.Sra,) 3 (A I y 
G a s0 12 : C e T^t^ ftffl£LED^-y^ 

x<l, O^y^l, REIi, Y, Gd^bil#i£ix3 

[0 0 0 1 ] 



1 0 — 2 4 2 5 1 3 



[0 0 0 2] 

m#<D&ffi\ K <£JTF, LEDtt>^ 

lb*H4 J&sffitu, »^0N/0FF/£;fcTw|& <9 jg UK&v ^ 

£J^feM It L E Dr -f ^^u-f t^, 

mrn. m^i^tizxoxm^hm^xm^<D 
[ooo4] L^L/j^b, ftyt^ri vnmtiftm 

it S 7c R G B L E Df 5/ ^ 

<E>3g3fe*V;*-— KSr^rK^^ffl-fr^SSr^t^ LE 

WiO, fel^^ttt^^ SfcK, LED 

[0 0 0 5] *Z\X\ ^fflBIAte^KLED^y^Sg 
*P 5 - 1 52609 ^£fg, JftM^ 7-9 9 3 4 5 

[0 0 0 6] ^6t)Cli, ^?fei(Dx^^^>- /^v K^r 
-v /^^^ ^ L E Df y - K7 u-^^ffit: 

ia:*te>nfc*y^ji/j:ircffi[H-t-So led^ 

L EDf s/^ga^b^fc^^^^-rA-^/^/i^/K^ h 
t^r^^tLtl^C^^it^o tit, L EDf 
STKIf-rsmfll^— vv, KM^t'CLEDf^^b 



[0 0 0 7] LEDfi/^^«^Mib^ 
[0 0 0 8] 

So 

[0 0 0 9] 'l^t^^^ 4 jfeScoftt^cO^^^t^ 

Km*. XmytXV hfo3 0tfFA>£>4 oi§^t>^^m 
At&ffiOftiftlzSfciSaxS. 4#f^ M^^LE 

hUU^^^iST-^S^^fcSo I^CLED^y^co 
jff^^lSttbixfc^flctt, LED^y^<D#?S-^g|5 

t -^ffll^tr^ bfc7K^S:^^M£*i-5 r t UXZ 
[0 0 10] 

^cM^ift^f^W^tt^LEDf 5/^ 
:WLEDf^/{;W!7^t-^tXl^ 



^M^Pl 0 — 2 4 2 5 1 3 



t s LEDf mm&v^-Y— 

&.xfi"?>b • y- k£-y>"*— • y-K©'>«< <bt> 

OSS^fe^^ h/Mi, 4 0 0nm^fj5 3 0nmil367t 

i±, -try ^Ar«$nfc-f yM^ - t/u-$ - <>a 

[0011] Sfc, *9gW<73sS*ig2 W5g^£>/-r*- K 
fflU 3 fed, lf^3^7t^V^— Kii, i^ii 

[0 0 12] Sfcl^fc, «^^^lt^4^WSmi- 

[0 0 13] *3gW<Z>S»5fetg5C03§3t^^— K 

[0014] zbi^. *mw(Dm^M6izmm-tz>myt 

3 0 LED^s^ii, f ■>^-f7°L ED«rt!:@E 

3§7fe^^ h/Hi, 4 0 0 nm?5^5 3 0 nm(:^t o 
^^^"Cfe6o L ED^iy^^C0^t> + ^^;^A^ 

[ooi5i St, m^^i ^wm^x^^myty^ * 

(R Ei-xSmJ 3 (AUGa w) 5 Oi 2 : C 
e h-t% 0 fcfc'L, ^<D«f:^^X, 0^x<l, 
O^y^l, REft, Y. G dA>£>5®^£*LS'>#< £ 
t>l®T-fe5o LEDf ^/li, #£^£. ^ 

[0016] 

S#{^fcit6^^{g:T- J ? : 'fe'rix^P^iliT'^ Z>Zt £JLtli 

[0 0 1 7] -T Klzffi^f>ix5 L 
EDf -y/t UTfi, 



i. l e d f y ^^^tt^smr^^it^ 

1. mytmz&tix^zzki>m&£ti2>„ ^t=, 

2. &itm^tcnu&zmm^%^frmKBxnt3:<w 

[0018] rix?>O^S:iSSfci-t>Ot Lt*i^0^ 

^^^^•-r^^fk^y ^A^ft^^^^^F-t , 7^- 

iz&it&M^*^^~ft&&&r$*<Dfomx'&m&izffi l 
t>m#>x'pt£\,^yt# f '( Ktts^t^sibo 

T-fo5„ ^i^, ^t4^^^W£<t ttl n G a N 

^ic^<-ituT^s 0 -try ^A-ett©$H7t 

-fyhU^A - T/u? - ^A • h^^^t^^g 

fti M^T^jiftttfE^-r 5 0 

[0 0 19] ^^^7t^^-KO-0iJ^[Hl iz^: 

^^{££^WcL EDfy/2 0 2 S:3i7K^->MS/jr 
^£-/fH^T©££-fef:-C£>£ 0 iil47-f 0 3 <[: L 

t^LEDfy7"2 0 2(D#®^<t©^tC|3:itbtL 
0 5 tJC-tix^ixm^(-^*-frTifeS 0 
(REi-xSmx) 3 (AUGa x- y ) 5 0 12 : C e 

&^i$**smife*\^m&ftmzi£tLh<D* led^^ 

— /u 0 1 £ UTJ^-tC^m^/*^-tt6 0 ^COJ: 



i&PJ¥l 0 — 2 4 2 5 1 3 



[0 0 2 0] (^##0 *m&m<D&%y>< KlcJH 
[0 0 2 1 ] ^jto^lrfc^TW yhU^A-T^?^ 

?a . ^-^s/ h^i&ftmzmzjj:m^m%R-r&hcok 

U y h y ^fc5l*l*£:#£. Lu, Sc, 

La, G dRZtSmfrbt!:Z>mfrt>mi-£*hZ>'J>te< t t> 
1 o<£>7cil§l;:il&U fcSWL TA^^AcD— gfife 

[0 0 2 2] 5ii-l^b< Ji, (R Ei-^SmJ 3 (A U 
G a !_ y ) 6 0 12 :Ce ({ML*, 0 ^ x < 1 , 0 ^ y ^ 
1, REfi, Y. Gd^e>3g^$n-5 / >^< <tt>— W 

^Slidl^ LEDf y^b©l!3tt7t hyu^^irv 

Ifc^ot, 7* h/is^^-Z^x&ytfc&xsty 
f y v^&ifCcfc 9 ^fi£$iJ:fc^5ti*:^®3teiri-L E 

EDf^^^)t«t5|P^^ 1 /i^U2g± 
^r-T S ^ ( i L E D y 7°f) ^ ^ &m M ^tfe ft $ P # i$ 

✓ y ifd ^-v^ 

[0 0 2 3] £bt~. 7^f;^^ty7^^ 



yb^^-trv^^Tt^cD^M^^^^ti, ^assist 

^ftJufr LEDf i/ 7^^ — a- Km^Si^lSj^o 
tt-^i-v ^LEDfy ^^co^gm, BSJt^/£ if CQf£ 
irhZ. kfrX'% 5 0 Z<DX?%:* 7* h/w^-tr^-*^ 

[0 0 2 4] *S«^7^ h^5^-fe^f3tfftt, 
!Hl:LED5 : y7"tSt5 t #>5V^J:iE1g LTgam^tL 
Mlt^tt ( E e ) =3W* cm- 2 gll 0W- c 

[0 0 2 5] *i^i:^l^^7^ h/u-^irv-x 

< , H]4 {^ifc-f-J: 9 (z, Mh&7>-<7 V/v(o\f—9 & 4 5 
0 nmttfc{z£-&Z> Z kfrX"% Z 0 ^fc, ^ t> 

04 1I*t<t5i;, 5 8 0 nm#jfil:fe!3 7 0 0 nmt 

[0 0 2 6] ^fc. *IM©7^-SyK^ty^t)t 

4 6 0 nmJ^±<DfiiK«^c60®bS%^^Srii5< 

G doEMS:#<t5r i:t^t'f5. -7J, 

[0 0 2 7] LA>t>, ^/-^y hfl?5£S:^ofc>f y h y 
A l (D-UZG a T-fHIft-f 5^ tT-3E3feife«Ji s 5a«[^(»J 

[0 0 2 8] Al^Ga ^©^^-^5^, ftftlfamk 
myt8L&%^&lsX A 1 : G a =6 : 4frb 1 : 1 <7?Ffl 

G d - k fiY : G d = 9 : 1 1 : 9 <7?|S 

<D%&mizW:i£-tZ>^ k & X *9!ft^ L-t\ Gd— cogHftas 

6. G d^<D©^S6fiJa±r*ti, 

ED^y7 a (O^m-0:\^X^^4 y h y "7 A * 7;^; = 
r>A • jl—^y V^?k%\$<nm$L<D\*\Y : G d = 4 : 1 

a>e> 2 : 3^$&ffl<t-rsztt3j: 9 i m^o-f ^ h y >7 



4#&fl¥l 0 — 2 4 2 5 1 3 



-Ki:t5;im5. fc*5, Y:Gd = 2 : 3 XV 

#< i : 4x~&mmt.i&<te&i><D(Dmm&&m^m 

^ &s 0. 0 0 3^b0. 2^^$itSr<tC 

q = o. o 3 <D&yt#;<nftytm&* i o o% 
<t ufc^i^*3^s?g?fe^r-fes 0 ) o. oo3*i 

T'fi, C e l:J:57t hyu^ ^ir >^ co^^^^^co 
W'>t^.:tt«^Tl, 7&^. 0. 2cfc«9^ 

5„ ) 



© a is 


c i E&gMm 


m m 

Y 


ENG 


X 


y 


Y3 A 1 sOiz : Ce 


0.41 


0. 56 


100 


100 


Y 3 (A l B . 6 Ga 8 .4) sOia : Ce 


0. 32 


0. 5fi 


61 


63 


Y 3 (A le.sGae.s) s O, 2 : Ce 


0. 29 


0.54 


55 


67 


(Yu.eGda.e) 3 A 1 5 0, 2 : Ce 


0.45 


0. 53 


102 


108 


(Y B .eGd».J 3 A I5O12 : Ce 


0.47 


0.52 


102 


113 


(Yb. 4 G de. e) sA 1 3 0, 2 : Ce 


0.49 


0. 51 


97 


113 


(Y0.2Gd9.fl) 3 A l 5 Oi2 : Ce 


0.50 


0. 50 


72 


86 



[ 0 0 2 9 J %i%mm<D-7* hA-^ir^^Tfeftf^ 

z<dxo izmj&temik-tz z t x*^%&%mmmz.mni 

-tZ>Z.tfc»lifeX%>Z> 0 ^7t, 2 5 4 nm^3 6 5 nm 
#£T(OH zmf&Xmzk A>m^2$n-T4 5 Onm#fi 
t£ k<D^^ LEDfi/ h <D%\Z X Z>ffi&%jm&Wi 

\,\ ifc^ot, &&&m<Dfam&Gd<Dmf&ttx~m$fc 

[0 0 3 01 ffi^|:^^^57^ h/u^ 

[0 0 3 1 ] 

[mi] 



[0 0 3 2] mittf!) ^IMM^fcLE 

D^-y^ir, -fey ^A"C#iS$tit>f 3/ M -7 A ■ Tvi- 

5^r>^ . #-*s, hl&T^ (YAG) K*±3g?cSt<Z> 

-y-^y^A (Sm) ^^^-tt/c^^- h^^^irv^^ 
Srtt 5*3fe^ K 1 1 5 r i iiJ: 0 $ 5) 

[0 0 3 3] * (DJ; ?t£V* V^^^^^itm-X, 
Y, Gd, Ce, Sm, AlWGa^^UtM 

nbzit^mt&itx^izm&vxmm&nz> 0 xix. 

Y, Gd, Ce, Sm<Dft±M7r.m&it¥m%ittXm\Z 

mm vtcmmm&mmx&tt: vtz.t><D*w-f& utti^n 

*6, 1350-145 0° C<0?a^®fflr-2 — 5 

A-bT, ^^®*ii-f^i:-r^#5 



[0 0 3 4] Smmt5 (Y.-p-.-rGdpCe.S 

m r ) 3 a 1 5 o lz i&yt&u. g d (D^m&mMzmfr 

bTU&ft&<D&Tfc'P%:\<\ Z.(DX 9 l:Sm^^ 

G d WtT7^ hA^^ir^^^ffccog^fcfe 
f^ic^£tt# U^ia^cta if S rnO^iC J; 5 ra^tt 

?^^<tii, 4 5 0 nm<Dtfe?ti:i;a^a (2 5° 

(2oo° o Ktev z>^%mm<Di®ttm (%) -e^u 

[ 0 0 3 5] SmC^WiliO. 000 3^r^0. 0 
8 <D®|fflT*?fi&4$t£tf5 6 0%^±ir^f9^^ ~<E> 

z> 0 z\<omRxy> r z > k\%.&$fm*. : ® 



4#^¥l 0 — 2 4 2 5 1 3 



C:<g;TLT<5o 0. OOOT^r^O. 0 2 CONSIST* 

[0 0 3 6] &$mm<D$£yt?4 Klcfc^t-coj; 
lt£7* h/^ ^-tr v^Tfc&ti, 2Sl^lW (RE 
x-x S m*) 3 (AUGa 5O12 : C e 7 x ^ 
irv*:£3te#£ffi^$^'tfc.fci\> AUG 
a, Y&(/G d ^ S m^ti^* 5 2 

(R Ex-xSrru) 3 (A 1 y G a 5 0 12 : C e 7 X V 
;u 5 >^7Hfc£^£-ttT RGB (D^S^^r^ 

[0 0 3 7] (LEDf -7^1 0 2, 202. 702) 
SLEDf^ytll -fey ^AT^^^^xfc^ y b V 9 

(— ^ I riiG a jA 1 K N, mU, 0^ i , O^j, 
O^k, i + j+k=l) irbTii, InGaN^i 

tL5o ^^T'fciLEDf y7"l±, MOCVDfel 
(CJ: 9S*S±tw I n G a N^^SSflcfc**;/! £ i^XM 
&£^Z> 0 ¥m&<offi&k bra, M I SJ££\ P I N 

5:Ht^S, ^P^^*3t^-Ctt. LEDf 

[0 0 3 8] ^fk^y *A^flS^^f£3H£JliLfc*§ 

^Wfc&ffifcii-y-^x^-^ ^tr^yu, sic, s 

£a*#f£H/\, ^coi^^r-f-^StS-hi-G a N, A 1 N 

5 ^li, NIK^VhtLXSi, G 
e, Se, Te, C^SrM^tAi-S - k tm^L b^\, 

^ K— ^ °V KT*&5 Z n , M g , Be, C a , Sr. B 



flaHt^^X-^fig^icti? PSHt^-^S^^^b 

[0039] mj&zfrt^m-fcv^^—^?^ 

[0 0 4 0] -J£.m$£m<D^%?^ KK*5^T&fe=fc 
£-£3 7*h^54t>'^3t#tOi 

0 0 n mW± 5 3 0 n m^T^t U< , 4 2 0 nmi^ 
±4 9 0 nmmUt)^tP o LEDfy7*i7^ 

Sfc^i-fi, 4 5 0 nm^±4 7 5 nrnWT^^ 
£bi/\, KC»^^^^ 
h/L.^[g]3('7F'r o 4 5 0 nmMl:t-^^M3t 
^LEDf7^b«t'^t), 5 7 0 nm#ii:t° 
— ^ £^0^ ^ L E D 7- 5/ 7°^ i o TIsJj$2 $ *Xfc 7 * 

[0 0 4 1 ] J^ftjfCfi, 7* H/US^^^^fetM 5 

y ^A^^-O^a.^A^y 7A7;u?^7^^ 
MSLEDf y7"iSrffii^5o ^^h^^^ir^ 

[0042] mm&y-fr—i o 3, 203) ritt 

7^ft"1 0 3, 2 0 3 t LTIi, LEDfy7 e l-0 

bXliO. 0 1 c a 1 / ( s ) (cm 2 ) TC/ c 
m) W±^iff*U<, J: t 9^^b< liO. Seal/ 
(s) (cm 2 ) (t/cm) )^±T-fc^ 0 *fc, 



%fffl¥-l 0 — 2 4 2 5 1 3 



ytmi^ £ rite = — r ^ >- m t &ytm*$& z 

[0043] (-7^h!)-Kl05) 7^yh-!J 
— K 1 0 5 £ UTte, L EDf-^l 0 2 2rgS@£-tt3 
t> O T* fe 5 , ^ > KtttSS # if r'^gc-r 

D - K_bo* j/^l:LEDfy y^EHi" S <t 

[0 04 4] LEDf y7°l 0 2 <t *7 V h * V — Kl 
Z.kfcX'%Z 0 ^ffctfjKf*. ^7K^">^g, T?]);i-m 

^co^Sfe^H, 0. 1SW10. 8S£JlTtf s #f£U 
t\ £fc, -7^>-h • y — Kco^^^m^^tt UT 
fi3 0 0/iQ-cmTO ! #FSU<, J; L< ii, 

3 ^ Q - c m^Ttfe^ h * y — K_bi^ 

ix^c ^tWHCCk, 0 . 0 1 c a 1 / ( s ) (cm 2 ) 
CC/crn) W_fctf s £f£ b< <fc 9#f£ U< i± 0. 5 c 
a \/ (s) (cm 2 ) CC/cm) UUiT-fcSo 

[0 0 4 5] (-r is-i— • y — k i o 6 ) ^ • y 

-Kl 06t UTt±, • y — Kl 0 5_LK:gH© 

1 0 3 5:121 3 -^^v h * ]) — K_h 



z> 0 jyfciftjzn, ^^>h * y — K^^^e^t^o 
t\ >f • y — K^!7>fir— sKv^-f 
ffi«^A^<t^^t^^ c tot?^yh • y- 

K^e>«t 9Htnfc>r>-t— • y - K^^^-^a^mtt 

<0^SSffi(7)J|a$tt, ^t££%f£bTl. 6 SJ£JtJb 1 
0STO«U^ o >f>t-- y- K<^3feiSSl5Srffi^ 

-* y-KJigiJCD-$|SS:S'J5wi:t-J:oT^$-fr"Ct> 

^i>o -r y — KSrfr*>fe^^^. 

ffii^ $ (W] B# ^fife £ -fr a r <t t> t- ^ 5 o 

[0 04 6] -o-r— • y — Kfi, mm&v^-Y—xfr 

00/iQ-c m^T?i^^ U < , X K) b < Ji 3 ^ Q 

(±, ® 4 m. mAvm. mxym&zfm. m&*v 

^(iSiJic-^^v h • V — h*<D^ yyiznnhtiZi><ox* 
^ffltUXil, ^^711, <>yn — 

[0 04 8] (^e— /u- KSiW 104) jv K^W 1 0 
10 2, MW&V'l Y— 103, 7^ ^-te^^-sk 

— m^temm&m^'xmj&z^&z t^x^^> B 

^^5:ti:iotLEDf^^i o 2^e>^r&i 

-e-^raWl O4S:0fIw»:t5:ii:J; 
oTLEDf -y^^^^M^tt^M^-ttfc 

-^raWl 0 4»41fi»iBI®Ufcfl¥itT-tJ:t\ ^rfrW 



3#&f]Spl 0 — 2 4 2 5 1 3 



oT, 7* h^^irVX^^fi^-^ KSWfi-^ 

^XTf^t^ JMr— /u KSBWO^^ «fc o X fi, ^fegW 

LEDfi'^^^fcti^S^ifMiiM 3 0 n 

[0 0 4 9] (f^SSffi) ^mm<om%^^ Or— K£ 
K^a^^/cftiC «fc 6 L E 

£y&mmz&&^m^£-&z>^ktfx%z> 0 

Ufc^oX, 6fe^^^<04i^{z*5^Tfi, RGB^ 
K<D^a^£MbXl£^£^6fc*6, #^ffccr>r& 



#S#£>3 0 ^P^^^^Tf-— Kti, RGB 

[0 0 5 0] ^mm<D^%? K£/fH^ 

«^i§^3§7£^f K 5 0 1 tD^£r^ h y y $ 
(Dfcfe, RGBfWt- K^^m^©^^^ 

vmnmwm&x. LEDm^%z&mmx^z> 0 
[0 0 5 1 ] LED^^ii, mmm&-e &>z>&xri£fi& 

z.k&x~^%<, mmm?&&m6iz^-t 0 mm^n. a 
^-r— * & - m&) mm $ ^ s m ft ^ — * - 

IEti^^T?fcS R AM (Random, Access. 
Memory) 6 0 3 t, R AM 6 0 3 t-IEtt ^il^f 
— LED^^6_0_Xco-^tl-e^^^;^V^- 

i"5Pg«ISllW[sIgS6 0 4 k, W«6 0 4^ 

5 K7-<^-6 0 2 £ £r{i;t5 0 W«6 0 4 

RAM6 0 3(^fEtt$tt^-r"^7i^LED^^ 

6 o i co^Tfe^y^-- h\$Mm?3&mwL-x&m$'&z> 

[0 0 5 2] UfcjJSot, fili^LEDI^Ijc, R 

#5<t^l-^*fWkT*#So ^(Dfrtb^ ^fffiiZRGBc^ 
^Tfe^V K^#tt(^# 9 fetf b ^ ¥<D/£\,*t*>( * 7° 

[0 0 5 3] &mftW<n&ft#'( Ktt, S 
-Y^— K (W) <t LTE]9co^a< , RGBtC^x^^ 

%-r wzMiLx mm-r 5 a. 

^9 0 0^, L ED^W- §|i^^U9 0 0^— 

mmkmcx?^. Af)£ft&m^-?z-mm^tz 

tt^^S, tUf^^— ?-m&^&Xk>Z>R AM (Ran 
d o rk Access, Memory) i:, R AMi^fE 



mm^-l 0 — 2 4 2 5 1 3 



u z.<n$mm , &&. rgb t&Qm^yt^- 

[0 0 5 4] LfcjJSot, fife^^Tfe^^— KSrBffS 



[0056] iMW&%%m *m&wv>&yt?'C 

SL'>— h 7 0 6tw^T£-t!:3o 5 l^fi^-f V^— 
i^t^SLv— h 7 0 6fc:^fc#£ ? £-£:->— h^7 0 1 

Ili7 0 3rtt:LEDf ■>7 P 7 0 2 ^i^tSo L E 
0 2^it$ixfc^JS^7 0 3±tC^ 

±^£i^£ 0 rnts^SiifcLEDfi'^it r^y 
S 0 i«7 0 4(D-^©iffi±t;il ^^ftBSih^fc 

fefifera^^t^i!^ 7 ^yI,A^(7)MM 7 0 7 

D^^y^SH@^tl,T^^V^ffi_h^t>Htt^W7 0 5 
&IS:*tlg^^^rSl-b^it"C&So LCD 

^ttt^t^^fi, ^^7 0 4(D^ffiJitz^^ 

w -e ^ ^ r <t tim 5 -m x*h ^\ 

[0 0 5 7] 

mmm\ mumi) wjtmi-t 

5 0 nm, ¥im&3 0 n mCQ I n G a N^^^Sr^^feJl 
SC^^fc. LEDfi/7°li, &G&£H:-fZ'V-7T'<Tm& 
Jhtd TMG (hy/7"^y TMI (hy 

^^^r^yTTy^i^iZ^L-, MOCVD^T»| 

B#tc, K-^h^HTSiH-tCpaMgt, ^ 

5i^i^.:t(;J:o tNi»t p ©MtiSr^r-r 

PSaS®t4SrW-T5»t:^y ^^T/U 
5 = ->^^(*:T-*>S^7s/ KJS. P^mttSr^-rs 



ftfflW-l 0 — 2 4 2 5 1 3 



fc. (#*3. 1^7T^T^*gJ:tCtiig:?aT?^fe:^/y 

mm*. j&m&4 o ota±t7--/^ttfc^ 0 ) 

[0 0 5 8] ^s/^V^KJ;!? PN##ag(t:Sffi&Sai 

[0 0 5 9] m> y^Vtimm 1 )— K7I/-A«[: 

y«t'^ ^yr-fV^lt L E D ^ y -?<D&m 
gtv^F • y — K&tM vt- • y — Sr^n 

[0 0 6 0] — 7^- hA-^-trV^^fi, Y, 

Gd, cecD^±m7tm^it^&t^x'm^mvtcm 
mm^mm^m^ittz 0 z^m^^xn^ri^^tt 

LT*tw-f£tf>, ^i40o° cwiant3B#f.gi 

am &mzffi&misXMf$.£-&iz 0 y* 
b^^^-t^^i&ytmt. y K-jxhy^A) ^cd 

yU*i^i,ig^tUt (Yo. 8 Gdo. 2 ) 3 A1 5 0 12 : 
Ce«$nfc 0 &*5. Ce(DtI}j;, 0. 0 3ffe 

[0 0 6 1] TM^tl/c (Yo.sG do. z ) 3 A I s 0 12 : 
CeMSOlM. x^^rv/M] 0 0 ffiffigfl £ £ 

fc«i3 0ti»«$tt :htled 

^:/_Lf;:J¥£ 12 0 ^(OV-Jt h^^-^-fev^^^ft:^ 

>*1&ytmm*l^< bT£>3 0 flgSt^tt, fa 3. 
5W/c m^'fcot ^OflL ^biCLED^i/^ 

A&, 1 5 0 o C5B#^(iTM$iiryc: o 

^Hfe o (3T < 5gpfe b X v ^ 
[0 0 6 2] * r> L-XmbfLtc&&^$myt-*lffi%:$&?t 



-e^-en, fe^k (x = 0. 302. y = 0. 28 
0) , fe?£^8 0 8 OK, R a (^fe^ifc) =8 7. 

sp{±9. 5 1m/wtefet^tfifeofc 0 
^itTifil2 5'C6 0mAiii 4 gg2 5"C2 0ra 
AM, ^6 0°C9 0%RHK2 0mAlt« 

[0 0 6 3] (JtKEffll) 7* h^^-fcV^^teS: 
(Yo.sGd 0 . 2 ) 3 AUO, 2 : Ce^b (ZnCd) 
S : Cu, A I i b/cJL^MS, Hi£0"J 1 £ fsj^i^ LTH 

i^Tii, fal 0 0B#R8T-fcB;*j#s-t?cj fcifcofc,, ^tJ^S 

[0 0 6 4] r*Ui* ^7fe^^7fe7fe<t^:7t^{^^ 
bT^fc*^*)St^i^asSW^biiAbfc7K^J: 9 

OmAiim, fig6 0t9 0%RHTt'2 OmAll^ 

[0065] (mmm2) led^ 



4&^te&l£ife0iJ 1 J; 9 I iKT^WffiSrff^b^fc 0 
— ^£4 6 0 nm£ bfc 0 [WJ^CI 7 ^ h /U 5 

UTHifg^J 1 J; <9 t>G d O^aSrif^L (Y 
o. e G do.J 3 A 1 5 0 12 : C e <h Ufci^^fi^^J 1 <b 

mmizvx^yty^ k^i oofiMUiiriKiS: 

[0 0 6 6] ~ 9 UT^e>4xfcefe^^5§3t^^5S3t 

^fr^fr. fe^^, ( x = 0 . 375, y = 0 . 37 
0) , fegf44 0 0K, Ra (^fete^fe) =8 6. 

Kl 0 0f@5pi^-CfTofc o ^^^fflOTtS 
1 0 0%i: 1100 O^Wilftt-ib^t^^^^ 

ss-<fco #^^^t> 9 8. 8%x&>vmmzmfcte\,^ 

h/uS:, Ell 0 (A) , ( B ) , (C) \z^H^fH 

[0 0 6 7] <Hife^j3) 7* Hy'u5 ^-fev^^^ft- 
Y, Gd, Ce W%±®7c^tC^DXLSmS:^$i±- (Y 
o. 39 G d o. b?C e 0 . 03 S mo. oi) 3 A 1 &O ivOkitW- k L 
fcJK^ti, $&mi kmm\^L-X^%^4^r-V^\ 0 



-^10- 



0 — 2 4 2 5 1 3 



[0 0 6 8] (MMmA) ^%mm<o%>%?-(3r- K£ 

tgJ5^rt< L ED^tj^co lo-C^af^^yi^^C 
WEbfc 0 2Sife0Jl <^^bX^£ltfc^^V^ 

^ K£(i§l&^vy|l^i£tg£#^X/>;>'^tttt 

t'^^>- H-J: ^IfeCffelfc^y n^=fA4 0 6tz 

RAM (Random, Access, Memory) 

T^y-f^-" K£r**T£-tf:3 K7>f^-i:S:f ifcC 
PU^ffiSb^i:. &®&lttK^£i*:XLED^3£ 
@£fil/&b;fc 0 L E D»lff&»$^ei L E D» 

[oo69] mMm s ) mmm s <nm%#<< k 

7^- h/^^ty^f LT-K (Y 0 . 2 G 

do.s) 3 A 1 5 Oi 2 : C e T'^$il§ W^^fcW 
^li, MM 1 <t IrW- Ut%^^ K£ 1 0 0 AS 

(A£#jfg) {j: ( x = 0. 450. y = 0. 420) X'fo 

jM/^4 0%j£< ^ofc Q btf>U ^ft^(^*3t^X 

«3tr-r^- Ko#«3fe^^^ h/i'Sr, 121 1 1 (A) , 
(B) , (C) Iz**l«i^LT^S. 

[0070] 6 ) mmm e <om^t^4 k 

tt, 7^- hvi/U^^ LT-^Y 3 A 1 5 0 

is : c e xm£triz>iikytfc%m^^tc£iw-n. mmmi t 
jtKur^jtMfe^^oAiafet-feofc 0 b^u ^ 

tftlSifcfii^XteMM 1 <h f^*iC1»ifcM^t££^b 

ED^2/^t>'^7t^^-— KtfV&Sg^fc*-^ h^Sr, 
Ell 2 (A) , (B) , (C) I^UTV^o 

[0 0 7 1] d&M&fi&I 7 ) »»J 7 O^^y-T a— K 
ii, 7* h/i^ v^7fe{£<t UX— J&itYa (A 1 
o-eGacs) s0 12 : C eX^$tL5^^S:ffl^fca 
Mfcf^Jl ^TOi^bX^^^-KS: 1 0 0fg 



mmi tmm^Mtifcwm&z^isX^^ zcommm 

<DV* ^yt^X^kft^ LEDf y7°^l>« 

^4 3r— YcD&mft*^? hA-&*, )iti#{-Ig]l 3 
(A) , CB) , (C) t;/Tltt^ 0 

[0072] mufcm 8 ) ^-mm 8 <z)3§#;?v ^— k 

(2, 7^hyu^^iry^t»ttT-KGd 3 (A 
1 o.sG a 0 . 6 ) sD 12 : C e Xgc $ *L£ Y & V ^ 

^tt&JfH^J^M*, H#t&0!J 1 t f^^ltZ bX^Tfe^V ^~ 
- K£* 1 0 0fl§^/&£^fc o ^JfeflffJ 8 <D?fe%$*4 K 

[0073] mmm 9 > 9 <o&%?4 k 

7* h^Uy-fe^Mt lt-^Y 3 I n 3 
O ia : C e-e^$h.5A 1 fti^te#£ffl^fcJ£i 
1 i: mm\^ bX^fc^V K£r 1 0 0 jH 

[0074] 

^coftiltzBSP^i: bX0f7t^^ii^^< ^ t^T-tSo ^ 

e f = b r , a m <v n x« mm -r z> ^ a mm& 
'pt£ < g ^ bt ^Tt^-r t-Ktts:t^§5. 

$e>tz, LEDf77 P fl¥fettt-^^^t^t^ 
^ 0 J£<^i: IsX&mi-zm^MXfrit^^ffik 

[0 0 7 5] 4#iz. *mmw <pmyty^ Ka. ^as 

^^X^^^Sfe^^^Tt^r^^^:^ 
[0 0 7 6] ^^ <^^^^— Ktt. < 9£}fe 

h'lztei^Xte^ytfrffim (^t"/^» 



t&m^-l 0 — 2 4 2 5 1 3 



hm&tsfr&itx.*) h&mmm ■mytm-b 
t'c J; oT^^)tIilitfe § ^ ^ y h * y 

D^y^^iR^^-f-^^V h - y — Y<D'ft y7t£EX 

[0 0 7 7] *:mmm <n&.w-.#'{*—vvz. ^mm. m 
uxse® ufc4&-^tc*3i ^xki&Jj(Dmyty^ 3j— K^e> 

H5CtTO5o LEDf 

ft, LED^s^tf>bifcti3£JT,53fci4, LEDl:t^]$: 
I*, LEDfy/!:M^Wc»ii^5 0 III: 

itSi t)5S-t?#^/«c«3t^ — vSrtar i:l4/j;t\, 
[ElfficoBS^Ifc^] 

[Ell] El 1(4, *BB*^ro3&3tey>f K^sfctfjl&r 
ffiEIT*<ib£ 0 

[13 2] 1212*4, Jmmn<D$<i<D%t%*?^*- 

[El 3] El 3 14, *IB*W«>3g^^sl— K^Jg^t^^ 
^ h/MD— #|£?j*LfcEl-Cfe5o 
[EI 4] EI 4 (A) (4, N/u 

(B) {4, «P^H^$ii57^ 

[sis] ei 5 (4, *mem<r> : 8i 3 )t?4*— k^i^cl 

ED^IggW^BlT-feSo 

[El 6] El 6 (4, mSt'JfH^iHS L ED^gSW7' 

ole D^M^m^-e&So 

[EI 8] El 8 (A) f4, *K*eBroHJS0i|l tittSE<^fc 
*tc^UfcJt«CT 1 si— Kt©ifig2 5^2 

OmAiimi;i:fctt£#£fftf$&£r^U EI 8 (B) f4, >fc 

K£C9?fi£6 0T;9 0%RHT"C2 omAmm 



[El 9] El 9 14, mmm<D^%?^'Jr- Kir^P^RG 

iae$-frfc^^erogu^iEsgEiT*fe5 0 

[Ell 0] Ell 0 (A) (4, (Yo. 6 Gdo. 4 ) 3 A 1 sO 
iz : C e X^£th&^MM2<D-7 * h ^ S ^ V^^: 
Tfeft^^Tt*^ h/uS:^-t- 0 [g]l 0 (B) f4, £fcf— 
^i£^^4 6 0 nm&m't : b^1fam2<DLED^v7 R CO 
^%^s<t b^^^-t 0 Ell 0 (C) f4, mM&)2(D%g 

[Ell 1] Ell 1 (A) 14, (Yo. zGdo. s) 3 A 1 s O 
. 2 :Ce Xm£tlZ>%Mm 5 <D7 * h^5-t-yir>^^ 
%fc<D3&yt*'<? b^^^~T 0 Ell 1 (B) f4, 
?&-0:&4 5 0 nm^r^r-r^HJfe^JSCOL ED^y^W 
^%^-<^7 b^^^-T 0 Ell 1 (C) J4, ^M^\5(D^ 

[El 1 2 ] EI 1 2 (A) (4, Y 3 A 1 5 0 12 : C e 

? b/ls&fF-fo mi 2 (B) i4, ^tf— ^zfcS?^4 5 0 
nmSrtt5H^J6WLEDf yy^^^ hA- 

2^1% eii 2 (o j4, mmmeco^^^^r—^co. 

[El 1 3 3 El 1 3 (A) (4, Y 3 (A lo.sGa o. s ) sO 
i 2 : C e X^£tlZ>^M&\ 7<D7* h/U ^ ^ >>-fe 
Tt^^^Tfe^^^ h/U-Sr^i-o mi 3 (B) f4, 3£t°— 
^^S^4 5 0 nmSr^i-Sl^fS^j7(^L EDf^/W 
^7t^-<^ h^^r^-To mi 3 (C) 14, HJfc0!l7<£>3§ 



10 1 

10 2 

10 3 

10 4 

10 5 

10 6 

2 0 1 

2 0 4 

2 0 5 

5 0 1 

5 0 4 

5 0 5 

5 0 6 

6 0 1 
6 0 2 
6 0 3 

6 0 4 

7 0 3 
7 0 4 
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7 0 1 

2 0 2 
2 0 3 



7 0 2 



• L EDf 
t > h - y — K 

• y — k 

LED^S 
RAM 



i^M^Pl 0 — 2 4 2 5 1 3 



7 0 5, 7 0 7 * * * fctttm 7 0 6- • • h 



[3MMuE«] 

imw<D%m a— k 

m^mw • y — ^^icgee^-tt 

^tl^^^fc-fv-^- • y — Kt, fltjfE L EDf -7 7" 

X, ftufEL ED^^te, ^7^^^^ H/MM 0 0 n m 

(RE t, SmJ _a_ (A 1 v Ga a - v ) s O 
n a : C et' feD. loLEDf"5'7'^f ) ^t) t f3t 

ffiflg, *>y =-^e>5SK$ns— ffi-^fcsissftigi 

K 0 

fc «3t/g & &<k#v y M>&<r.&fo*m& x~ & s l e d ^ 

t63e^t-KT-*)o-C, ftlfEL ED^s/^ti, « 
^fc-*^ h/M* 4 0 0 n m^t 5 3 0 n m<E>l£fe&tf — 
^^^t, mJfe^tfcfi (RE^SmJ ^_ 



(Al x Ga -. - v ) r O -, a : C e X& 9 , £o L E 

S»£5®iSi- 5 n ^ J; o T & feSMSSSSfrsJWj: r <t £ 
WttaM^Vt- K 0 fcfc'L 0^x< 1 . 

[ 0 0 0 1 J 
[0 0 0 2] 

SM#t£^»-U £sl^0N/0FF^T<^££f <9 ig UC^V ^ £ 

ux*ijffi£*xx^s 0 mmmmm$}mt£$& 

[0 0 0 3] 3g3fey-<^— K»iffiffl$nS3E3t®w^ 
[0 0 0 4] b^b^^b, ^^^-f^— Kti®tLfc¥ 

fete tr- ^ ^ts^^c a fe^3g3t3tas/i if t $ 

^Tfe^^-- KSr^n-ett^ffl-er^SS:^^t\ LE 



&m^l 0—2 4 2 5 13 



&mt£y>* ^m^m^mtL-xv^Oo led 

^ v 7 * >b <D m % £ #J - 1 z jg fe $ ft ( ttb te* fe tp Sr £ 

[0 0 0 5] ^m^Af^Tfe^L ED^zyTV^ 

5p 5 - 1 52609 -^<&$g, &M*£ 7-9 9 3 4 5 
mteZlz&MZixltmyty'C*— K£rHH$gbfc„ 

[0 0 0 6] Mcft&)\zn* ^%m<D^^3?—;<^ K^r 

L E y /^lt e>tifc^ ^y^fA^ h 

k^^timi^m^mmz^Zo fit, LEDfyr 

^ IS® ^ 5 ffl/IB ^ - ^ KSB t-t 4» ^ t w L E D s/ ^ b 
[0 0 0 7] LEDf y^b^M«L/t|g 

ytk<Dm&iz£ *> &&mmyt^mtemyt^4 Kft 

[0 0 0 8] 

[0 0 0 9] L^b^^e>, j&g<E>g^t><£>^b$a^2£ 

ftv\ ^fc, LED^s/^iiiaicjfi^urBee^^fc^ 

^-^V^^O^^^^i^^^co^fflS^^^ b 
fc^(C*3t ^ it, LEDf y ^ bfc^^m 
^f:fc6 1 1 ^oT tix^/^-^^tj^ < ft 

tst, 3fcfcfcaffc##ffcb^i-^o 



<t ^Mi^f^tt* L.tzy^^^zm^'th Z t lit** 
[0 0 10] 

^WLEDf ->/{;^H4!7^t-iS:ffl^T 
SBW<t, = -7^ V^g|J$*\ LEDf y7", Wtt!7>< 

ir— ^ut-er^ h • y - K<b^r >~^— • y - w/i< 

V ycO^%^^ ? h /Hi. 4 0 0nm^t 5 3 0 nmi: 

ytm* (REx^SmJ j±_ (A 1 v G a a - v ) _^ 
O i a : C e 5» fcfc'U 0 ^ x < 1 > Q^vg 
1. REH Y> Gd^P>gffL^ixa/><e< 
^^LED^^^ej^^^^^^^ii, -fr 
-^KSBWSrSiab-C. fe^t^^t^^^fli i: ft o 

[ooii] ^fc, *mm<Dm>&m2<D$gyty4 k 

x^^.>fd, ^yrii, ->y v^b3SiR$ 
[0012] $ h^it. *mmm<Dmy&m4 izmm-t 

W&ffiF^;bXV^S®^/I&tlRlC-m-tS:fflt^-C^5 0 
[0 0 13] ^fc, *3EW©IS*ig5<^*3ty-f K 

[0 0 14] $sbtc, *36^rogS*li6»cSHffi-t-a?E3t 
y-f^-Ktt, LEDf^K^WtW 
5 0 LEDf y7°|j:, ^ >> E DcO^^F^i^gE 

tw|SbS$nT?e3t;i-S*3fe*t=Sr^br^5 0 LED5- 
s/^O^g^t^^^ h/^fi, 4 0 0 nmtf>£>5 3 0 nml: 

(RE i — ^ Sm J ^_ (A 1 vGa 



-^¥^0 — 2 4 2 5 1 3 



B Q i a :Cet'fe5ntfc'U Qgx<l. O^vS 

L E D f 7°^ ^ ^MO't»^ b O^ti, ^ 
-/uKmt&'^bX, *jmx 2b Z> a 

[001 5 ] 

[0 0 16] KIwJBt^tbSL 

-%mX'2bZ>z.k&3&tbt>*iZi* 

1. BIS3fettt-ffiix-Ci>S^<t^5g5ft$^5 0 jftj-, ^ 
flirt x. 75* fe^o 

Z>Z.k 0 

6. m^tv^^r- b*mmmmizfccxmm&&$?z>z 
[ooi7] zfrb<D&Wr&mtL-rh<oki,x&m¥£W 

h/u* *±>-*1lkyti£XfoZ>± V &J*Xttf% Stilts y 
tmibX'Jrfa^ytjf'f 3}"" K£-f5:: <btf ? X# 3 t>« 



aire a i ^ o ^t-*5t ^Tfdicojm^^^ji 

[0 0 18] ^tt^Tfc^^— KW-i?ij^lIl C:^ 

^^^ffiWcL ED^s/^2 0 2£::*5tf*->;ftfHgtt 
£r££J^X@5£$-&X&5o ^mt^r?^-^— 2 0 3 £ U 

fc#i^2 o 5 tic-tti-en^wt^^^-^xASo 

(REi-xSmJ 3 ( A 1 v G a a - y ) 

/i^^rit?)^^ratf2 o 1 1 lx^j— izmt 

■frS^ilCtoTLEDf y7'2 0 2^$it?)o L 
ZfttL?* h ? ^ t y ^ t?tflSd^(73|g?fe)fe t o^fe 
£?5>X£& 0 yr, ^^^^«^[iW(^o^X|^-r 

So 

[0019] *m3m<0&yt?j rd-- Ki^/S 

b^^^^^Hkyt&Xjb&^JZ* h^^^irv^^ 

tf a. -fe u ^Axtt-f^^/c^ -7M7A.7;^;-r) 

[0 0 2 0] mitl^^t-fi/ hy ^A • TyU$^ 

U << v V y >7 A<D— gfl<fc3^f3^:{££-, Lu, Sc. 
La, G d^U t Sm/5^^^a¥75^5g^S'>nc< <t t> 

31^ Ga t I n(^fRltL^^fcfir^77X®^i- 

[0 0 2 1] M(C=^L-<{i, (RE^xSmJ 
3 (Al y Gai-J s Oi2:Ce ({fib, 0^x 
<1, O^y^l, REfi, Y, G d/5>£>jg^£iX"5'> 
fc<fct>-S) X£>3 0 »fc#y ^A^ft^^WSr 
^V^/tLED^s/^e>*5tUfc5ti. stf^-*^ — 

k, &&^<D$£?t&m^%?f o ZkfrXZZ> 0 ^<Dtz.t£> 
Ymi\z\X, L EDf y h co^^t k "7 

s/* y >"?Witii ¥\z£. K> li&f$ t &-\£tLi&%W- 
«^l:LEDfy7'^i;;»i) 1 7* h/i>$*±> 



^ffl¥-l^—2 4 2 5 1 3 



l&frSrltrilB^fiH ^ * \z^m £ * L E D ^ 5/ 
[0 0 2 2] Sbl-, 7* h^^-feV^Tt&CD^ 

[0023] ^mmm<D ^jt^-( h^$^ 

i£filU-Cia©$nRStt^S«t UT (Ee) = 3W- cm 
~ 2 J^±1 0W * c m- z £XTlZ&\,*Xt>Wi , %imz+ft 

[0 0 2 4] ^KiSS^lC/Bl^^tS:?*- bA^^lrV^ 

< , m4\z7sk-t£ a^e^^^ h/K^tr— ^4 5 

m4\Z7r:i~XoiZ % 5 8 0 nm^jfil:fc9 7 0 0 nml 

[0 0 2 5] $fc, xmrnmn rnK** a— y<t> -?± y 

Sr^W-r5w^^«t 4 6 0 nm^Mf^|i 
fi3S3tS6spS:ias<-rs^t345-e^5. G d co^f&coif 



[0 0 2 6] Vfrh. h1»a££#ofc>r s/ h y 

(ci/7h-ra o ^fc, £a/£<^Y<7)~ g|5£G d X»t6 

[0027] A 1 £G a 5 4§£\ «5teSW<fc 

^^S^%ltbXA 1 : G a = 6 : 4 1 : 1 60^ 

G d r <h fi Y :Gd = 9 : 1 7^<b 1 : 9 co$S 

W<DVcmzWl£1-Z>Z. btmtL U< . 4 : lrt>P>2 : 3 
WffiSai^^i-SC k^X >9$f$L bl\ Gd^iP 
2#J^xrfi, ^fe^^^c^ < ^fe/S##'>fc< ft 
So ^fc, G co©^S6fiJa±T?ti, ^^-^c^^±t 

r>A • ^5, h^3^#<D#i/&(Dl^Y :Gd = 4 : 1 

— Kir-TS^ir^T^So ft**, Y:Gd = 2 : 3i!) 
#< 1 : 4 XfiMttIS < § t> WiOtt fe^^Tt^I^ 

^ (^) fi, 0. 0 0 3?)^0. 2^^-$-^5^t(^ 

3tJ¥Stt, q = 0. 0 3(7)^M«^10 0% 
i: Ufc^iC*5ttS^3tJ®^-Cfo5o ) 0. 0 0 3^ 
T'Ji, C e IZ hyt-^^ir ^^(DmM.m%^^<0 

?o ) 

[0 0 2 8] Mj^ ^Tfr^V ^— Kff)7^- h^5^ 

&%mmmzmffi'tz>z\k^mx*$>z> 0 254 

6 5 nm^t'WHg jl$^"Cfif3 k Ay bWif^^tl 
f4 5 0 n m^ifi^ if fe^ L E Df y ^ b W)fef; 

d coia^itr^^tc^x ens /jr zmtm^mfttD'fi 
&^K£&&#M%iz^mi-ztcfr<DmM&ft'itm^ 

[0 0 2 9] ^ 1 (i, &m$&Wlzm\<*t>tiZ>7 * h/u? 
*5, mfe&m^. 4 6 0 nm^W-feM^ltlil 

t^So ^fc. mmk^mn. mwmxmi^x&z. ) 

[0 0 3 0] 



-We- 



^Bfl^l'rf) — 2 4 2 5 1 3 



7* h)u**v-£>xmx& 
<o m & 


c i E&m&m 


m m 

Y 


ENG 


X 


y 


Y 3 A UO, 2 : Ce 


0. 41 


0.56 


100 


100 


Y 3 (A le.tGaa.J sOia : Ce 


0. 32 


0. 56 


61 


63 


Y 3 (A h.sGae.s) sOiz : Ce 


0. 29 


0. 54 


55 


67 


(Y B . 8 Gd 8 . 2 ) 3 A I 5 Oi 2 : Ce 


0.45 


0. 53 


102 


108 


(Y B . 6 Gd 0 . 4 ) 3 A UOie : Ce 


0.47 


0.52 


102 


113 


(Y fl .iGd..8) 3 A l 5 Oi 2 : Ce 


0.49 


0. 51 


97 


113 


(Y a . 2 Gd 8 8 ) 3 A l 5 Oi 2 : Ce 


0. SO 


0. 50 


72 


86 



[0 0 3 1 ] *>*&¥mft&m\<'*1tL E 

^^.^yhTO (YAG) \z^±mjtm<D 
tvy^ (Sm) &^W£-ttfc:7* h/i^*-fe^**& 

[0032] z<d£5/£7* h/v-^^^x-gytm-z. 

Y, Gd, Ce, Sm, A 1 &t>*G a CDJ^4£ ttgfe^ 
Y , Gd, Ce, Sm(0^r±^7cS^^^S^iJ4:-eSfe(c: 

MB^mmm&Bmx^tt^hcD&mj&vxmbfr 

£>, £^4* 1350 — 145 0° CC0^$qIST-2 — 5 

yHt, iftrK #8t, tefife, S^lcgSSrjii-rwt-e^S 

[0 0 3 3] Sm^^tfS (Y a - p -o - r G d P 
Ce q Sm r ) 3AU0.2 ^7fcf£fi, G d (O^^M. 

sc^^ixs^ttG d <D$mmm < & s & t**:$ < # 

So "T^^, G d »U7^- ^ir 

*>, ^WMtlt 4 5 0 nmWWfejtl:«t5 
(2 5° C) tr*5(tS0)^7t^C>Pt-rS, P1£ 

#&<£w& (2 0 0° O lzts\-i%$£ytm£<D&Wii\k 

(%) t^LTt^o ) 

[0 0 3 4 ] SmCD^rSiiO. 0 00 3lr^0. 0 
tC{&TLr<So 0. 0007^r^0. 0 2(^i5it* 



[0 0 3 5] ttmm<Oft%#>< Y\zte\,*XZ\<n£ 
0t£7* V^^^iy^itW\±. 2UM£X±(D (RE 
a — x Sm x ) 3 (AlyGaa — v ) s O a 2 : C e 

£>, AU Ga, Y,&t>*G d^Sm^ftWiS 2 
m^iU±^0 (RE!- x SmJ 3 (Al y G 
a a _ y ) B O l2 : Ce7t h^^^t^t^Sr 
rl-^ ^-^T RGB ©^ft^^^t I t § 0 CL 

[0036] (LEDfyyi 0 2, 202, 702) 
LEDf-^li, !£l 1 \Z7jk-T X b f-, ^KWIO 

i—f&g: In.Ga^UN, flU 0^i, 0 ^ 
j, O^k, i + j+k=3) tttli, InGaN- 5 ^ 

^■^ixSc ^^tfc^LEDf y7°(i, MOCVD 

■CM$t5c ^>g#<7?t8ii£ Mr S^£\ P 

h&\,^n^7';^^vm}%<Dt><Dfcmf bns D 

tnctt)t^§ 0 #t3, 3*c|S3g^i=*3^rtt, LE 
&z\klz£9 % Vtv% *^is*?k%fc<nm\kiy>t$i 

<, ^■mm.mz^%^^%^^is— vt L-xmm-r 

[0 0 3 7] &ft:#y 

^fcmmztey-7 7 4^, ^t°^/u, sic, s 

!l7- 



— 2 4 2 5 1 3 



<t?5S£jP£bl\» rc0^7T-f ^^LhlCG a N, A 1 N 

-it: 5 NiK-^hiLTS K G 

e. Se, Te, C^ig^A^ 3 Z. t tfSflPS: bl\ 
P^^y ^A^{*:S:^fiS;$ii:5^ttv P 
§y K— KT-£>£ Zn, Mg, Be, C a , Sr, B 

Y>m K-'°y h£ K-^Ufc^:*tT*ttP^bbic< 

[0 0 3 8] ^$^fc^afflc^^N-^S:^>f 
y Ktf^MS^M-r^^^ KiJ: t>¥>g#y* 

[0 0 3 9] immW<D^%*?^*— Ki^^T^fe^ 

0 0 n m£Jl±5 3 0 n m£JlT«^ t < 4 4 2 0 nm^ 

SfcfcKzfi, 4 5 0 nm^Jb4 7 5 n mJ£JTFtfS& 
£bi\, *P3EWoefe^3S3t^^— K<7?3g^^^ 

h/L-?rgl3{^^i- 0 4 5 0 nmMt:t"^^o^)t 
EDfy7"^f>©l£3tt*J59 , 5 7 0 nmf«f 
- ^ o$g^ L E D ^ v y°t^ J; o T^ig $ tltz. 7 * 

h/US *±^x<D&ytX~$>Z> 0 #*3, MILLED 

[0 0 4 0] affctoi-i** 7i-h;^;^tyxM^ 
y ^flt^-w y-y^y^yt/y ^7/^ = ^i4 

^'X'^aLEDf 77°^Sei$^^ 0 y*h/L^^-fey 



[0 04 1] (HMttCM 1 0 3, 2 0 3) J^te 
103, 2 0 3 £ LTtt, LEDfy7"10 

2, 2 0 2oiffitot-$ y ^tt, mmmrn^. m 

mtVX&O. 01cal/(s) (cm 2 ) (°C/ c 
m) £A±tfS£F£ b < , £ 9 b < (2 0 . Seal/ 

(s) (cm 3 ) (t/crn) W±T-fe5„ fl^Ml 
tt^ifSr^BSUr^tt^-f-V-Wig^tt, #f£b< 
(i. <P 1 0 m mi^±, 045/i m^Kfc5 0 ^ 
ftfM*^ $ 3 - ^ ^ y ^ <t ^{fctfs-^ $ iit 

5 w i: K J; 9 ^Sf W/«cf?ft!lg3SS^m/j:5 fc*©fiia b-^-T 

2 5 n Jt^ X *) b < , ^M^&H ^ $ ^ 

3 5 n jnUTfrx. r>m^ bv\ ^toi^^m^ 

mfbfrZi* ^(DXjtem-m&y-j-Y—n. #led^ 
y-ycommt, y is-r— • y - K^t>'^^7 v h - y - k 

[0042] (-r^yh • y-Kl 05) v^^h • y 
-K105tttl±, LEDf ->7°10 2 4-IEI^^5 

*#$tfs&;h,tf&v\, *fc, LEDf s/^SSISL 

-r^m^^'Xi-x, +&t£^%&m&bi$> j f4^r 

y4^~^b<Dfflffi&.ti-&$>bft,z. h • 

y — \?±.<ni3 y^iaEDfj/ y"^ga^-r -5 <t sfcdst 

it~t&ZbfrXZ& 0 
[0 04 3] L EDfy^l 0 2 <t £ y h • y — Kl 

:i?) 5 t'l5„ ^^tcti, ^7K^f->mflg, TtVjvffi 

%bmz%%m^muz-&z>fz.#>\ttA g^-^ ^ 

— 7t?y-<— XK ^^<yy^Srffl^§^ t^r^^o 
CLEDf y^iES^na^^yh * y — K^dSS: 
-&<0^®3|a$li, 0. ISJ^JiO. 8STO^L 

li3 0 0^Q-cmm J ^L< k «fc»?^b<(l, 

3 ^ Q — c m^T-CfeSo -^^y h * y - K_b^ 



4 2 5 13 



tlSo Mrfttt)lZ\-Z s 0. 01cal/(s) (cm 2 ) 
(t/cm) W±^#f^L< <fc9£f;£L< I* 0. 5 c 
a 1/ (s) (cm 2 ) (t/cm) a±T"fo^) 0 

[0 04 4] (4 - y - k i o 6 ) 4 is-r— * y 

— Kl06ttTli, -e^vh-y — K105 Jiizga© 

i o 3 k<Dmm*mz> h<Dx~&z> 0 h * y — k± 
m<Dmn%x$ <-tz>zttetizx<>X'^<>>' h • y — 

C0^Mc7)fe$ti, ^tttt%ltti . 6sa±i 
s^tt^rco-rw-— • y— K^^^-frfc^tc-O'-t- 

[0 04 5] v-*-— • y — m, ^mte?-^— -e*? 

0 0/iQ- C mWT^ftt<, «t 0 b < »i 3 m Q 

tt, 0u ££A<9£PL iA?)M«, 

[0 0 4 6] (^-vW^gfii 0 1) «I^P^i^fflV^ 
btiS^*— 7V>^g|Sl 0 1 <tlS, ^— >^KW*10 4 

[0 04 7 ] (-"&— jv h'Mtf J 0 4 ) -Tr— KSBtt 1 0 
10 2, ^^|+il7-f -V— 103, ~7* hA'^-fcV*^ 



tt^^tctotLEDf^l 0 2^<b<0#tfa 

ti&Sfp^-frffiiif^Sr^^t-ii^i-rt^-e^So Etc 

o T L E D 7 y 7°frh <»Wjt £ it 7c "9 $ -tirfc 

"^KMl 0 4l±=|g^SUfcflf3g"eTbj:^ o jyw 

x^^i^mm, ajirii, v-y ^—vmfli&<ww 

h~^ttk=—T4 ^yuk&mcm*&mi<*xM!$.& 
fe^^fe-r s w t xm&*n.itte < ^-tta r. t &xz 

L ED^y^^SfetB^nS^tW^^tiSt^^M 3 0 n 

[0 04 8] (^^E) -^mm<Dm%^^ Jr— KSr 
L ED^^izfiJfflbfc^, RGBSr-ttb-e^^t-r 

119- 



*$m^lxO — 2 4 2 5 1 3 



4#^ifc5o ^^^^Tfe^V^-— Kli. RGB 

[0049] ^7t. -^m^tw^^jt?^ Jr—Y&m^^tL 

LED^^SrH15i^i- 0 ^WitOLED^T^ti, 
^^PJ^Sfe^^^V^-- Kco^.£-/S^X, Sll 

ft, ^^co^Tr^V t-K5 0 1 (D^^ 
^^JiificiBgUTt^o ^^LED^^ff ;t 

1fifc^«b0^f;:ft;boX, 
[0 0 5 0] LED^Slt mm®&X&5>&-):T\z)?& 

IStf 3M5X&£ R AM (Random, Access, 
Memory) 6 0 3 i, R AM 6 0 3 IdiEtgc^nST*' 
— LEDiT^6 0 l<D3:fr^t},<D5&ytjf<4$- 

irZ>ffefftfflffl\5\&6 0 4 ^»J^J[H]?g6 0 4cotb^ 

5K7-f^-6 0 2 i:^iiti fl PgMiW[HjJ& 6 0 4 
fi, R AM6 0 3 irfat&^nax-^^b L E Die^Sff 
6 0 1 <D&fty^ F&ttV%ffl&m&l>XfiM£l£Z 

[0 0 5 1 ] Lfc^oX, &Iffl(7?LED^|j:, R 

^at^C^Mt'tSc *(DtLif>^ ^fffit^RGBCQ 



[o o s 2] ^mm<o^%^^^- Kts, sfe^Tty 

-fTh— K (W) tlXlgl9^D< 4 RGB^^tl^tb^ 
IgJ^OOOiS, LEDg^W- g|5$:fL9 0 0 ^— 

isfg^pcj; sic At}£nz>m^-?&~mmzm 

tES-frS, Mft^-*-§E1gW^t>;fe5RAM (Ran 
d o m, Access, Memory) ir, R AMt^fS 
tt £ *t 5 -r — * #^7fe ^ K SrBf ^ 3 * 

j6*t $ it § fc * <z> pum m & % m n -r 3 mmm m m s§ t , 

y K ^ ^iT $ it ^ K 7 <t i ^ „ fc/c 

U w<7>Mj[e]ggf:±, RG B t efe^(-5E3fei"S^^y 

t}-r^ 0 r :t\ 6fe^co^^fTP^{i, RGB# 
[0 0 5 3] tfc^ot, KSrBffM 

[0 0 54] (fg-g-ffil) *JS*lW^»3te^ aJ— KS:^ 
<nmi&*3tyt?4*—Y&t\sX%L : ?. m%^4^r—¥ 



ipWl O — 2 4 2 5 1 3 



5, LED^3&<7>m&fcjE*fHi, ®{£<o^®^ 

KSliOf ^ ; <b ^ ft o Z<o 

[0 0 5 5] (ffi^7t«0 ^BS3BW 2}— 
Kfi, [SI 7 tr^-TJz piz. MMit^^tt)^ 

t^JwSScSL^— h 7 0 6lzmJnt£¥£-&zs— h^701 

IlS7 0 3rti:LEDf^y7 0 2^l^t6o L E 

LEDf y7"7 0 2$mWL£*lfc&mmfa7 0 3_h(C^ 
i$t5, :9Lti^tlfcLEDf j'T'lt T^V 

£ Q M7 0 4(D-^±ffiJ:l:ii j£3tfcB&Jt<7>fc 

D^v7fc&m£frX\*^j:\t^ffiJilZ\h&.&fUW7 0 5 
&&Wftft®im&fa±£-&XhZ> 0 3tbtwJ;»>, LCD 

®t u-cfijffl-rs^fi, mm 7 0 4 <D±aa±t^^ 

[0 0 5 6] 

[mmm\ mmm\) ?&ytm*kvx&fti?—9&4 

5 0 n m, 3 0 n m<D I n G a N4^t££*3£7fc/® 

ii:TMG ( h y ^vootfy £A) TM I (h!J 



y u mocvdmi^ 

Nfi-, K"^h^tUSiH4tCp 2 Mgt, 

£r*2J 9 &;L 6 r <t iw X o T N Si^fcfe^ P 

a^*^ h/i±:, p^mtt^^-r^^b^y <7 AT 

^#FffiFj£«t 7 > K— ^ I n G a N<Dm&m&M 

5 0 ) 

[0 0 5 7] ^y^^lzJ: 9 PN^^Mffi^fffi 

[0058] m*y* i,izmm v — K7 u— aco^c: 

^7 ^^s-^rt-a-^^v h • y-KI:LEDT77°^x^ 

^^^r^v h * y — K&OV * y - Kir, S:^-^ 

•F^xS:@^3 0 /z mcD#^-T?I7^-y — ^'V^^ ^i/L-^ 

[0 0 5 9] —77, 7^- ^-fe^^^Tt^ii, Y , 

Z> 0 miI777^^it'C7yft7>'*-7^^ 
UXit^fCfg^, 1 4 0 0° COia££T-3^ffl6 

^BS, $£JK, Ja^t=^SrfflU-C^5-frfc 0 7^- 
h/us*-fev*^7fcf*:fi, Y (>T s/ h'y ^A) ^Gd 

(^fKy^^A) "e#^2#j©ift$nfc>r s/ h y . r 

-^Aggjk^t It (Yo. eGdo. e ) 3AI 

s O a 2 : C e ^/&£;ft,7t 0 /j;*3, C e e^Mm, 
0. 0 3-C-feofc o 

[0 0 6 03 M&Zntz. (Yo. 8 Gdo. 2 ) 3AI 
eOa 2 : C el&ytfoS OffifflSl ^7Kdr->^J!gl 0 0 

mm%%£< ^1X77 y — <t £^tz 0 z<d^v i j~ 

^LEDfy7°MI^fcv^y h * y — K-beO^y 
AS^W^ttfctttJIBS: 1 3 OX: 1 B*ra-C0!fk$i3:fc o ^ 7 

1 — 



— 2 4 2 5 1 3 



fi, ^3. 5W/cm 2 T'foofc 0 ^(O^k, Zhl^LE 
^mH&SriSA^, 1 5 0 o C5^1(:rMit$^c o 

[0061] 9 b-c#e>nrcSfe^^^7fe^^7t 

-^tL-^tb, fe^jk (x = 0. 302, y = 0. 28 
0) , M8 0 8 0K, Ra <&fet£Jf$0 =8 7. 

t£mt LTi£H2 5136 OmAiim, ?UJg2 5°C2 0m 
Aig®, 1^6 0°C9 0%RHTX'2 OmASl^ 

[0 0 6 2] (Jtfcfctfll) 7* h^^ir^^TWSr 
(Yo. sGdo. a) 3AI5O12 :Ce^t> (Z 
nCd) S : C u , Alt bfcJ^ti, MMm 1 <t 

[0 0 6 3] CtUi, ^7t^^^7ti:^^fCf« 
bT t ^frftfo 3 V *te^g&m3t A* fciiA UfcTK^t- £ 9 

^&^fel^febfct>^£%;t£>;ft,5o U&2 5°C2 
OmAlt, fill 6 Ot 9 0%RHTt2 OmAIlW 

[0 0 6 4] (HiS0ij2) LED^yZ^(D^it^0^it^ 

o. 6 Gd 0 . 4 ) 3AU0 12 :CetUMi 

mnm 1 1 fwj^i- ur^Tty-f sj— k* 1 o o ®^ b 

[0 0 6 5] d 5 UT?#e>nfcefeS*S3g3t^Tfie«:«3t 

^n^n, (x = 0. 375, y = 0. 37 

0) , M4 4 0 0K, Ra (8tfef4Jg$t) -8 6. 



Sr 1 0 0%t L1 0 0 0NPKjSi@^^*5»t5sp*&^Sr 

s^tc. m^nm^ t)98. 8 %-e& 9 %rm-m-^" 

h^Sr, 010 (A) , (B) , (C) id^^ti 

[0 0 6 6] (ISife0iJ3) 7* h/i'S^-fcVJX^flcS: 
Y, Gd, C e Ot±l7tit:llDi S m?:tf (Y 
o. ssGdo. s 7 C e o . o 3 S m o . o a ) 3 A 

^dtP-i*— K£ 1 0 OflgTWL,^ C(O^^^VsJ— 
KSrl 3 0t:^^^Ttc:^^T^'j:T$-ti:rt>«^Jl^ 

[0067] cmmm 4 ) *m$&m<omyty4 >*— k& 

12] 5 ort < LE D^^3l£> 1 oT'fe5f> -X^l^-f K 

i6xi 6<o^r b y y ^^^(3gag$-frfc 0 m&tftit 
v k&&m^^?mmmn*:m\<^x^>¥tfrt 

5 o 4rtas^aaeb@^$-frfc 0 imsosii. g 

t"^^^/ hi^J: >?Mi:ffetfcy>J =r>-rfA4 0 6{: 

RAM (Random. Access, Memory) 
RXfR AM^fatf ^tL5v^-^^^#§7t^V KSrfJr 

mn\s\^t^mu\n^(D\^i3m^x^4 y^^?^ 
^© t bTassbT-^ s ^ t bfc 0 

[0 0 6 8] 5 ) MWJ 5 tO^jt^V K 

ti, 7^h/U5^iry7^^LT-» (Y 0 . z 
Gdo. s) 3AU0 lz :Cet'g^f^ 

COfe^^, (^P^Ffit) 11 ( x = 0 . 450, y = 0 . 42 

^J5^^7t^-f Kt±, ^5WJ I fi03g3t^-f si"— Kt 
tbfebr^^4 o%(£< b^b, 

tcjo^-cii^^j i kmmi^mritiwm^^L-x^^ 

fz a ^(D'Mfafflioiy A ^ LED 

^s/^U 5 *^^ KO^-Jgjt^^^ h^Sr, Ell 
1 (A) , CB) , (C) H-ttif^LX^So 



1 



[0069] mmm 6 > mmm e <d^%^-< a-— k 

tt, 7^- tt-^Y 3 A l 5 

Oa z : Ce-C*$4x5*3t(*:Srffl^fc^tt, HJfe0>J 

HlfttiflJ 6 tD^^y-f Hi, ^Jfe0U 1 <D^%¥<1 

LEDf ^yM'^^t-W^^^ h 
[HI 2 (A) , (B) , (C) I^Lt^^o 
[0 0 7 0] (H1t^J 7 ) 7 CD$£yt?*4 tf"— K 

ti, 7^h/>U^y7Mi:U-^Y3 (A 1 
o. sGao. e) 6 0 12 :Cet^$il5^« 
/BWcJ^Mi, »£#Jl cbf^i^bT^^V^— K£r 
1 0 Ofli^fig^-frfco ^ffiCT7«3g3t^-f3i— m 
fe^^otio^M^ofc 0 b^U fM^S&lcis 

3 (A) , (B) 4 (C) li^Ltl^, 

[0071] cn^^j 8 ) mmm 8 <7?^7ty-f k 

(i, 7^- h^U't^ LT-^G d 3 (A 

1 o. 5 Ga 0 . e) 5O12 :Ce"(;f $Jl5Y^ 

KS: 1 0 0i@^£;*itrfc o J£&£0U 8 (7?^^ 

[0 0 7 2] (HJ£0IJ 9 ) HJS^J 9 <omt?4 K 
(i, 7^- h^Uyty^Mtit-^Ya In 
a O x 2 : C e -C-^£*t3 A 1 £r"a £ ft I ^fcffcSrJfl ^ 
fcJ£Wii, ^ifc^J 1 <h [rJ^^ UT3E^y>f K£ 1 0 

£^bTWc 0 
[0 0 7 3] 

yt&m&m^ h**m&i-z>o 
m^^mzmm t ^xm^m^m < zt&x-z 

ftffcli, Sa3«3tT-ifo<? 1 2 0 nsec^Sf&giiSSr^r 

So £bi^ LED^vzfnm&&t°—?$L-&&%i-tz> 



^m^ iiO — 2 4 2 5 1 3 

jet ^ * ^ -r-m <d%m*£ t*t-tz>zkhx%z> 0 

[0 0 7 4] «f»^. *Ba3S^W«3fe^>r^- Kfi, ^ 
[0 0 7 5] ^gf^co^^ Kii, J: < 5£5t 
<*^"5T^7t^^^^* bv\ ^fl^Pjfi, "^fefc^?^ 
co^^^/u^r— (3, LEDf ^yro/^K^t^n 
L ED^^y^fM^^^-ofci Ltt)LE 

[0076] *mmm<o^yttf4 Ktt, f^M, ^ 

bXSd©bfc^ic*5^T^ftll^O^^V^— K^b 

tt, l e Df y ^tifctffiod t /i 5„ mmiz 

7* h;L-U^y^f7tj$i;j:oXLEDf i/7°^^,(D 
^ t &Xttmt£fflt'** — is&k 

[g]®(D^^^lftp^] 

tigji] mm. ^mm^^jt&^Jr— vcom^^m 
m2] Ei2ii, ^ffiftwcDttLVKytyj h f <om^ 

[IU4] g|4 (A) ii, ix* 7* h/u 



(B) fi, ^1x57^- h^^^iry^^ 

[ins] in 8 (a) *mmw<Dmw.Mi tttm<vtc 

tb\z^ Ufctt^J 1 comyt^^C K <!: (DUl£ 2 5^2 
OmAiSmt-*5(t^^l*^^^L., 1^38 (B) (3, ^ 

y-f K £ 6 0 C C 9 0 % RHK" 2 0 m Ail® 

[1219] HI 9 (2, ^m^m^O^y-f^— Ki^PxRG 
B H^M^^^^V ^- K^-^^t IT 

[Ell 0] Hll 0 (A) (Yo. eGdo. 

A 1 5 Ox a : C eX~m£tl-Z>mMm2(Dy * h/L^^ 
^-fe>^^i*:^^7t^^^ hyU^^-T 0 [2110 (B) 
(i, ±t °-^Sft^4 6 0 n m^ttS»J 2 © L E 
DJ-y^CD^ytX^? hA-Sr^l^ m 1 0 (C) f±, |£ 

[El 1 1 1 HI 1 1 C A ) t*± , (Y O. 2 G d O. S ) 3 

A I s O i 2 : C e X~0: 5 CO 7 ^ h ^ 5 

yirv;*^^^^^ N^Sr^i" 0 Hill (B) 
Si, ±t°— ^j&gtfU 5 0 nmSr^i-^Hig^j5(DLE 
D^^y^cOfg^:^^^ h^S:^-r o il 1 (C) {±, H 

[E] 1 2 ] HI 1 2 (A) fi, Y3AU0 12 :Cet 

hA^^-f, 2 (B) fi, ±t°— ^^^4 
5 0 nm&m-t&MMmecDL ED^^7°0^^^^^ 



^fH^JiO — 2 4 2 5 1 3 

hvu&^-n eh 2 (o ti, mmme <om%^^^-~ 

[mi 3] Ml 3 (A) ft, Y 3 (Alo. sGa 
o. s) s O i 2 : C e T'^£ix3»£0iJ 7 <D~7 X b/U 

(B) 13, ^fc°-^&S^4 5 0 nm^r-T5IM0iJ7 
^)LEDf h^£^-f\ IU1 3 (C) 

■to 

10 1, 701 * * • 7 * b/^X ^-feV^^^^T^tvfc 

102, 202. 702- • • LED^^7° 
1 0 3, 2 0 3- • • mW,#£V^ -Y — 
10 4- • • ^e— A- K£W 
1 05 • • "7^yh • - K 

1 0 6 * * * -f • V — K 

201 * * * 7^- hyi-^ -^-trv^^^W^HAc^e— /L- K 

2 0 4 * • * g{£ 

205 • * * mmzwuibfrtzmfe 

5 0 1--- ^Tfe^^-- K 
5 0 4- • - Wife 

5 0 5- • • mytnw 

5 0 6 • * • itmw 

601 •• • LED^ 

6 0 2- • • b' 

6 0 3 * * • RAM 

6 0 4*-* mmmm^gc 

7 0 3- * * ^mmrnrn 
7 0 4- • • mytm 

7 0 5, 7 0 7- • • £ttt£W 
7 0 6* • • tfcSLv"— h 



